Raine syndrome is a lethal, osteosclerotic bone dysplasia. There is a generalized increase in bone density, but the increased ossification in the skull results in a unique "fish-like" appearance to the face. Specific characteristics include a prominent forehead, exophthalmos, midfacial hypoplasia with hypoplastic nose, triangular-shaped mouth, and gum hyperplasia. Fewer than 20 cases have been reported in the literature with survival times varying from minutes to weeks. A retrospective review of the sonographic findings in the presented case documents the unique facial phenotype associated with this rare syndrome.
Raine syndrome is a rare, autosomal recessive syndrome that was first reported in 1989. [1] [2] [3] It is characterized by generalized osteosclerosis and craniofacial dysplasia. Because of the limited number of reported cases, there is little information about the sonographic findings associated with this syndrome. In this case, the use of 3D sonography was beneficial in imaging the distinct craniofacial characteristics.
Case Study
A Sudanese woman in her late 20s, gravida 4, para 2, was referred to a maternal fetal medicine clinic for a detailed sonographic evaluation. Obstetric history included two healthy pregnancies and an intrauterine fetal demise at 31 weeks suspicious for thanatophoric dysplasia. Of note, the patient was married to her first cousin.
Based on last menstrual period, expected gestational age was 22 weeks. Biometry calculated the fetus at 20 weeks 0 days. Other findings included bilateral choroid plexus cysts, strawberry-shaped head, and an echogenic intracardiac focus in the left ventricle ( Figures 1  and 2) . The face was difficult to visualize, but arhinia with a proboscis was suspected. Chromosomal analysis by amniocentesis revealed a normal 46 XY karyotype, ruling out trisomy 13. Thoracic hypoplasia was present at the 24-week sonogram, suggesting a skeletal dysplasia ( Figure 3) . A sonogram at 33 weeks identified a growthrestricted fetus measuring 27 weeks and 6 days. In addition to the previous findings, polyhydramnios (amniotic fluid index [AFI] of 57 cm), intermittent bradycardia (70 bpm), and a ventricular septal defect were also noted. Three-dimensional sonography showed an abnormal face with bulging eyes, absent nose, and abnormal-shaped mouth (Figures 4 and 5 ). An amnioreduction was performed to help the patient be more comfortable.
One week later, spontaneous preterm rupture of membranes occurred. A stillborn infant was delivered weighing 3 pounds, 12 ounces. Postmortem findings were consistent with Raine syndrome, including exophthalmos, hypoplastic nose and midface, and gum hyperplasia. Generalized osteosclerosis was found on the osseous survey.
Discussion
In 1989, Raine et al. 1 first reported an unknown syndrome in a term female infant characterized by microcephaly, exophthalmos, hypoplastic nose, gum hyperplasia, cleft palate, and low-set ears. Generalized osteosclerosis was seen by radiography but noted particularly in the skull, pelvis, and long bones. Parental consanguinity in this case suggested an autosomal recessive pattern of inheritance. A third case with the distinctive craniofacial anomalies and osteosclerosis was reported in 1992 by Kan and Kozlowski. 3 They described the unique craniofacial appearance as "fish-like" and proposed the term Raine syndrome.
Although no definite etiology has been established for this lethal syndrome, the majority of cases are offspring of consanguineous parents, strongly suggesting an autosomal recessive inheritance pattern. 2, [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] This is further supported by all offspring having phenotypically unaffected parents. Recurrence in siblings also suggests an autosomal recessive disorder, with one family reporting three affected children out of seven pregnancies. 12 The presented case with consanguinity and an affected sibling provides further evidence to support this inheritance pattern. Recent research has identified a mutation in the FAM20C gene, but further investigation is needed. 14 At this time, sonography is the primary screening method for couples at risk for having a child with Raine syndrome. 15 The majority of prenatal sonographic findings described in the literature were nonspecific and could be associated with multiple anomalies, dysplasias, and/or syndromes. These findings included polyhydramnios, facial dysmorphism, short limbs, microcephaly, intracerebral calcifications, thoracic hypoplasia, unilateral hydronephrosis, and cataracts. 3, 6, 10, 11, 12 One case reported a normal screening sonogram at 12 weeks' gestational age and a normal detailed sonogram at 19 weeks' gestational age except for 5-mm pelviectasis. A follow-up at 35 weeks found the cerebellum and lateral ventricles to be ill-defined, resulting in fetal magnetic resonance imaging (MRI), which showed the characteristic craniofacial features of Raine syndrome. In retrospective review, the authors noted hypertelorism and a flat profile on the 19-week sonogram, suggesting that the majority of facial anomalies present late in pregnancy. 14 Only one article reported the unique facial characteristics of Raine syndrome describing a carp-shaped mouth, short philtrum, and receding mandible at 32 weeks' gestation. These same findings were detected by sonography in subsequent pregnancies, one at 23 weeks' gestation and the other at 26 weeks' gestation. 12 In our patient, multiple fetal anomalies were detected at 20 weeks' gestational age with 2D sonography, including a possible proboscis. At 29 weeks' gestation, 3D sonography helped to better visualize the fetal face and the distinct findings related to the "fish-like" facial appearance, including midface hypoplasia, exophthalmos, and prominent triangularshaped mouth ( Figure 5) . A review of the journal articles did not mention the use of 3D/4D sonography, but its use in this case added additional diagnostic information related to the characteristic facial anomalies.
Other imaging modalities are used in the detection and diagnosis of Raine syndrome. Fetal MRI can be used to further evaluate anomalies seen by sonography. 14 Postnatally, computed tomography (CT) and sonography can be used to detect intracranial calcifications that have been reported in some cases of Raine syndrome but are considered a characteristic of the syndrome. 3, 4, 7, 10, 12, 13 Postmortem radiography demonstrates the generalized osteosclerosis or increased bone density associated with this syndrome. The marked osteosclerosis in the skull base and facial bones results in the diagnostic "fish-like" facies, including prominent forehead, exophthalmos, severe midface hypoplasia, and triangular-shaped mouth with gum hyperplasia. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] There is no treatment for Raine syndrome, and it is a neonatally lethal condition. The survival rate is days to weeks, with the cause of death most commonly due to pulmonary hypoplasia related to severe thoracic malformation. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] 
Conclusion
Raine syndrome is a rare, osteosclerotic bone disorder with a characteristic "fish-like" facies. Sonographers who detect anomalies in a fetus from a consanguineous union should use both 2D and 3D sonography to image the fetal face for craniofacial dysplasia, including exophthalmos, hypoplastic nose and midface, and triangular-shaped mouth. These anomalies aid in identifying Raine syndrome and set it apart from other disorders.
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